Introduction {#sec1-1}
============

Breast cancer occurs in the breast tissue, particularly in the lobules responsible for transferring milk to the nipple (Mousavi et al., 2013). Breast cancer can occur in both sexes (Hankinson t al.,2008), but it occurs mainly in women (National Institutes of Health, 2008). Breast cancer is the leading cause of cancer deaths in women worldwide. Based on available statistics in 2008, 1384000 women were diagnosed with breast cancer, from whom 450,000 cases died (Youlden et al., 2012). This cancer is the second leading cause of cancer death in the United States Poursafa et al., 2015, so that in 2015, the number of new cases of breast cancer among women was 231840 and the number of deaths was about 40,290 (Atlanta: American Cancer Society, 2015). The incidence rate of the disease in Asian countries has increased (Rastad et al., 2013). For example, the incidence of breast cancer has doubled in Iran during the past 30 years (Babu et al., 2011). This cancer is the most common cancer among women by a rate of 21.4 percent (Haghighi et al., 2012). Age of diagnosis in Iran is 10 years earlier than that in developed countries. The most common age of diagnosis in Iran is 45-54 years (Sadjadi et al., 2009).

The timely detection of this cancer at an early stage and provision of appropriate treatment can enhance the chance of recovery and increase the lifetime of patients by than 90% (Yavari et al., 2006). The disease can be detected in time through screening, which can be lifesaving (Kadivar et al., 2012). Breast self-examination (BSE), clinical breast examination (CBE) by a physician, and mammography are three instruments recommended for breast cancer screening (Gursoy et al., 2009). BSE is highly useful in breast cancer screening as it is cheap, easy, confidential, uncomplicated, and without the need for special equipment (Kashfi et al., 2012).

Research has shown that BSE is the most important step in detecting tumors at an early stage, so that more than 65% of lumps in the breast can be detected by the patient (Marinhoet al., 2003). Today, a significant number of women are diagnosed with advanced stages of the disease that can be attributed to a lack of knowledge and awareness about screening (Othman et al., 2015). Previous studies have demonstrated that women's knowledge about breast cancer screening is poor and a small number of women do screening for early detection of the disease (Arevian et al., 2011; Mahfouz et al., 2013). Training programs play an important role in promoting breast cancer examination and treatment among women (Rezaeian et al., 2014). Effective intervention for promotion of early detection of breast cancer requires a useful and effective behavior change model (Hatefnia et al., 2010). Health Belief Model (HBM) is one of the models that have been applied to BSE (Lotfi et al., 2012). HBM was introduced in 1950 by social psychologists at the US Public Health Services in order to explain and predict factors involved in failure of screening programs for early detection of tuberculosis (Steckler et al., 2010). The HBM is used as a systematic way to identify, explain, and predict preventive health behaviors. The main strength of this model is the use of simple constructs associated with health making its implementation, application and testing simple. HBM provides a theoretical framework useful for the study of cognitive factors and focuses on variables, which are prerequisites for a healthy behavior. Hence, it has been the basis for many practical interventions in a wide range of behaviors (KhaniJeihooni et al., 2015). HBM states that health-related behaviors of people are based on their perceived susceptibility (refers to one's perception of the risk or the chances of contracting a health disease or condition), perceived severity (a person's perception of the seriousness of the consequences of contracting a disease), perceived benefit (One's belief in the efficacy of the advised action to reduce risk or seriousness of impact), perceived barrier (One's opinion of tangible and psychological costs of the advised action), cues to action (Strategies to activate "readiness"), and self-efficacy (Confidence in one's ability to take action) (Shojaei Zadeh et al., 2014) ([Figure 1](#F1){ref-type="fig"}).

![Conceptual Framework of This Study (KhaniJeihooniet al., 2015)](APJCP-18-2833-g001){#F1}

Given the importance of screening for early diagnosis and treatment of breast cancer as well as the low rate of BSE among Iranian women (7%) as reported by Aghamolaei et al.(2011) an intervention is needed to promote breast screening among these women. This study aimed to determine the effectiveness of the HBM-based education on BSE behavior among women referring to health centers in Fasa, Iran.

Materials and Methods {#sec1-2}
=====================

Sample {#sec2-1}
------

This study is a quasi-experimental before and after study carried out in two health centers in Fasa city, Fars Province, Iran in 2015. A sample of 92 women was randomly selected from among women who referred to the health center based on the inclusion criteria (older than 20 years, with no history of benign or malignant breast disease) to participate in the study. The criteria of excluding the study including: having the history of breast malignant diseases, pregnancy, breast feeding, relocation during the studding and absence more than one session in the training sessions.

Measures {#sec2-2}
--------

In this study, a questionnaire based on HBM was used that consisted of sections on demographics (age, average number of children, marital status, educational level, Job and Family History of Cancer), knowledge, and HBM constructs .20 items on knowledge (for example: Breast self-examination is the most important means of early detection of breast cancer) (score 1 for correct and 0 for wrong answers) 8 items on perceived susceptibility (the women's opinion about chances of getting breast cancer), 8 items on perceived severity (about complications due to breast cancer), 6 items on perceived benefits (about the benefits of breast self-examination behavior), 6 items on perceived barriers(including barriers to breast self-examination behavior), 8 items on self-efficacy (including the ability to do breast self-examination behavior). All HBM items were scored based on a standard 5-point Likert scale ranging from totally agree to totally disagree (score 5 to 1). BSE behavior was tested using 6 items (view the any changes in color or skin of the breasts) (score 1 for I do and 0 for I do not do) (Kashfi et al., 2012).

The validity of the questionnaire items was evaluated with an Item CVI of higher than 0.15, and CVR of higher than 0.77 based on exploratory factor analysis including 6 factors. To determine the face validity of the instrument, a list of developed items were piloted to 40 women with demographic, economic, and social characteristics similar to that of target population. In order to determine the content validity of the instrument, expert opinion was obtained from twelve specialists and experts outside the research team (10 in the field of health education and health promotion, 1 in obstetrics and gynecology, and 1 in vital statistics. Lawshe'sContent Validity Ratio (0.56 fora panel size of 12) was used for selecting essential items to be included in subsequent analysis. In this study, the CVR ofthe majority of items was higher than 0.70.

Cronbach's alpha reliability of the research instrument was 0.86. The reliability values for knowledge, perceived susceptibility, perceived severity, perceived benefits, perceived barriers, and self-efficacy were 0.85, 0.75, 0.80, 0.79, 0.82, and 0.77, respectively. Due to the fact that Cronbach's alpha values for each of the subscales and constructs studied in this research were above 0.70, the reliability of the instrument was evaluated as acceptable.

Data Collection Procedures {#sec2-3}
--------------------------

The questionnaires were administered to both experimental and control groups before and three months after the educational intervention. The training program included five one-hour training sessions based on group discussion with questions and answers, and video demonstration for the experimental group with the aim of teaching them about the disease, risk factors, complications and screening methods including BSE, and when and how to correctly perform SBE. The training sessions were held in one of the rooms of the health center by the researchers.

Statistical Analysis {#sec2-4}
--------------------

Data were analyzed using SPSS 22 via descriptive and analytical statistical methods. The mean scores of the two groups on awareness, performance, and HBM constructs were compared via independent samples t-test and paired samples t-test before and after the treatment.

Results {#sec1-3}
=======

Their average age in the experimental and control groups was 30.39 ± 8.19 and 28.23 ± 7.30 respectively, and the average number of children reported by participants in the Experimental and control groups was 1.78 ± 1.31 and 1.10 ± 1.26 respectively. The results of Chi-square test revealed no significant difference between the two groups regarding the demographic variables ([Table 1](#T1){ref-type="table"}).

###### 

Comparison of the Experimental and Control Groups Regarding Demographic Variables

  Group                      Experimental group   Control group   P- value                
  -------------------------- -------------------- --------------- ---------- ---- ------- ------
  Marital status             Married              42              91.3       42   91.3    
                             Widowed              3               6.52       2    4.35    
                             Divorced             1               2.18       2    4.35    0.42
  Education level            Illiterate           2               4.35       1    2.17    
                             ≤12th (grade)        26              56.52      29   63.04   
                             \>12th (grade)       18              39.13      16   34.79   0.23
  Job                        Housewife            38              82.6       39   84.78   
                             Employee             8               17.4       7    15.22   0.25
  Family History of Cancer   yes                  3               6.52       4    8.69    
                             No                   43              93.48      42   91.31   0.67

The changes in mean scores on HBM constructs and BSE in the two groups before and after the educational intervention are presented in [Table 2](#T2){ref-type="table"}.

###### 

Comparison of The Mean Scores of HBM Constructs in The Experimental and Control Groups Before and After The Intervention

  -----------------------------------------------------------------------------------------------------------------------
  Variables                          Group                Before the intervention\   After the intervention\   p-value
                                                          Mean±SD                    Mean±SD                   
  ---------------------------------- -------------------- -------------------------- ------------------------- ----------
                                     Experimental group   023.44±8.36                3.02±17.13                p\<0.001

  knowledge                          Control group        3.44±8.06                  3.87±8.89                 0.11

                                     p-value              0.68                       001.0\>p                  

                                     Experimental group   4.25±15.11                 4.33±28.14                0.007

  Perceived susceptibility           Control group        4.36±14.20                 4.32±14.79                0.23

                                     p-value              0.92                       0.04                      

                                     Experimental group   4.12±15.24                 4.01±26.75                p\<0.001

  Perceived severity                 Control group        4.52±13.89                 4.33±15.20                0.36

                                     p-value              0.49                       001.0\>p                  

                                     Experimental group   1.41±10.13                 1.23±22.20                p\<0.001

  Perceived benefits                 Control group        1.65±11                    1.67±84.10                0.18

                                     p-value              0.23                       001.0\>p                  

  Perceived barriers                 Experimental group   5.14±23.40                 5.45±14.22                p\<0.001

                                     Control group        5.20±22.20                 5.43±20.48                0.82

                                     p-value              0.79                       001.0\>p                  

                                     Experimental group   5.28±14.22                 5.34±29.08                p\<0.001

                                     Control group        5.75±14.59                 5.32±15.45                0.08

  Self-efficacy                      p-value              0.07                       001.0\>p                  

  Breast self-examination behavior   Experimental group   0.80±0.90                  0.45±3.11                 p\<0.001

                                     Control group        0.95±1                     0.97±1.25                 0.39

                                     p-value              0.32                       001.0\>p                  
  -----------------------------------------------------------------------------------------------------------------------

Discussion {#sec1-4}
==========

Studies have shown that one of the causes of failure to do BSE is the lack of awareness of how to do it (Fontana et al., 2008; Abolfotouh et al., 2015). This study aimed to determine the effectiveness of the HBM-based education on BSE behavior among women referring to health centers in Fasa.

In this study, a significant increase was observed between the mean scores of knowledge for the Experimental and control group after the educational intervention. This is consistent with findings of other studies (Kashfi et al., 2012; Hatefnia et al., 2010; Lotfi et al., 2012; Karimi et al., 2008; Heidari et al., 2008; Alwabr GMA, 2016)

Gursoy et al., (2009) compared the effects of three methods of individual training, group training, and training through educational pamphlets on women's knowledge and belief about BSE. The results showed that all three types of educational interventions were effective in raising awareness of participants in this area. These findings show that proper intervention can increase the level of awareness among women about breast cancer and ways of its early diagnosis.

The results of the present study indicate a significant increase in the post-test mean scores on perceived susceptibility and severity in the experimental group compared to the control group.

Based on previous studies, women who deem breast cancer as a serious illness and think they are susceptible to it, are more likely to do breast examination on a regular basis (Abolfotouh et al., 2015).

Rezaeian et al., (2014), Hatefnia et al., (2010), Aghamolaei et al.(2011) and Gozum et al., (2010) showed that women in the Experimental group felt more exposed to danger after the intervention than the control group and had a greater understanding of the seriousness of the risk and its complications.

The results of this study showed a significant increase in the post-test mean score of perceived benefits in the Experimental group compared to the control group. In studies by Hasani et al., (2011) and Canbulat and Uzun (2008), women who did BSE achieved higher scores on perceived benefits than women who did not do BSE.

Studies by Kalan-Farmanfarma et al., (2014), Rezaeian et al., (2014) and Lotfi et al., (2012) reported higher post-test mean scores on perceived benefits in the experimental group after the intervention which consistent with results of this study . Aghamolaei et al., (2011) found that training had no significant effect on improving the perceived benefits. This is inconsistent with the results of this study because the score of this construct in this study was high.

The construct of perceived barriers is the most important aspect in predicting preventive behaviors (Rezaeian et al., 2014; Karimi et al., 2008). In previous studies, BSE behavior was associated with lower perceived barriers (Secginli et al., 2006).

The results showed a significant reduction in post-test mean score of perceived barriers in the experimental group compared to the control group. This is consistent with the finding by Hatefnia et al., (2010), Moodi et al, (2013), Gursoy et al., (2009), Rezaeian et al., (2014) and Lotfi et al., (2012) who reported the significant impact of educational interventions on reducing perceived barriers to breast cancer screening behaviors.

Self-efficacy, which included the participants' confidence in their ability to perform BSE and detect tumors successfully and correctly in this study, has been reported as the most powerful predictor of BSE behavior (Hasani et al., 2011).

The results of this study showed a significant improvement in the self-efficacy score of the experimental group as compared to the control group after the intervention. Studies by Kessler et al., (2012), Tavafian et al., (2009), Lotfi et al., (2012) and Heidari et al., (2008) also demonstrated that the self-efficacy of women who did BSE behavior was significantly higher than women who did not.

Another study showed that women's perceived barriers and self-efficacy are predictors of BSE behavior (Abolfotouh et al., 2015).

Studies have shown that women's higher level of knowledge of breast cancer increases their BSE behavior 26. Therefore, it is expected that an increase in awareness of women increase their BSE performance. The results showed that BSE behavior among women participating in the study increased after the intervention. Similarly, studies by Alwabr (2016), Kashfi et al., (2012), Bakhtari et al., (2011), Rastad et al., (2013), Lotfi et al., (2012), Heidari et al., (2008), Karimi et al., (2008) and Beydağ et al., (2010) showed that an increase in women's awareness enhanced their BSE behavior.

The limitation of this study was the short follow-up. It is recommended that patients be evaluated in a longer time frame so that the persistence of behavior can be evaluated, also self-reporting the BSE. BSE has low sensitivity in breast cancer detection rather than mammography and clinical examination which is considered as another limitation.

In conclusion, the results of this study demonstrated the effectiveness of educational HBM-based interventions on promoting BSE. Therefore, it is recommended that healthcare providers use educational interventions based on this model to reduce deaths from breast cancer and promote women's health.
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